Supplementary figures S1-S15 -E(cluster), E(total) being the energy of the total system (cluster, support and adsorbates), E(support) the energy of the support alone at the geometry of the total system, and E(cluster) the energy of the cluster with its adsorbates at the geometry of the total system. The lower the interaction energy, the stronger the interaction. a Integer number constrained. b Constrained to be equal for same fit. The amplitude reduction factor S0 2 = 0.9 for all samples; CN is the coordination number; r is the distance between absorbing and backscattering atoms; σ 2 is the Debye-Waller factor; ΔE0 is the energy variance.
Supplementary Theoretical Methods S1. By this approach, we assume that the metal oxide / support interaction is negligible for very big particles, when normalized by the number of platinum atoms.
-In H2 atmosphere, hydrides have to be considered. However, bulk platinum hydride does not exist.
An equivalent thermodynamic diagram can thus not be constructed. However, a sintering free energy can be estimated, considering the following reaction equation: The ability of the (100) alumina surface to stabilize Pt13 clusters was compared with that of the hydrated (110) alumina surface in ref. [4] . Similar trends were found, with loss of the metal-support interaction upon increase in hydrogen coverage. The stabilization of Pt atoms and clusters in the absence of adsorbates was also shown to obey similar rules between the dehydrated (100) surface and the hydrated (110) one. [2] Thus, the trends found in the present work are most likely general, for several kinds of surface structures.
